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SYLLABUS – GEO 420
 
HYDROGEOLOGY
 
Schedule: T, 	Th	8:10-10:00, CCHB 304 
Instructor: W. Payton Gardner, CCHB 353 
Office 	hours: 	T,Th	10-:11:00 or by appt. 
Course	 Description: Fundamental physics of groundwater flow and applications in	 hydrogeology 
and earth sciences. Topics include: Darcy’s law, groundwater flow equation, fluid storage, 
regional groundwater flow, hydrogeologic investigation, aquifer characterization and evaluation. 
This course will help students in a	 variety of earth and environmental sciences develop the skills 
to understand the movement and occurrence of groundwater and its role in the hydrologic 
system. The focus is on developing the skills and understanding needed to quantitatively analyze 
applied hydrogeologic	problems. 
Grading:	 100-90	A,	89-80	B,	79-70	C,	69-60	D,	59	or	less	F 
Weighting: 
Assignments: 35% 
Midterms: 30% 
Final Project: 15% 
Final Exam: 20% 
Students will be evaluated on their ability to master the topics covered and their participation in 
class. The ability of students to learn and apply the concepts presented will be evaluated by 
testing as well as in assignments. In class participation, will quantified by in class lab experiments 
and occasional quizzes. This is a	 fast-paced quantitative class, each day of lecture is very 
important. Don’t	 miss class, and stay up on your reading. Don’t expect	 to be able to finish the 
homework the night	 before its due - start	 working on it	 as soon as you get	 it. Homework should 
be clean, clear and edited. It	 will be turned in by 5:00pm the day it	 is due. 
Note: I’m sure the syllabus will change as we go. It’s not	 a	 contract. 
Final Project: 
The final project	 will be a	 Montana	 water rights application which utilizes the skills gained from 
several in class labs and homework assignments. The objective is for students to get	 experience 
amalgamating different	 hydrogeologic datasets and writing an applied water resources 
evaluation. 
		
	
	 	
	 	 	
		 	 	 	 	 	 	 	
		 	 	 	 	 	 	 	 		 	
	
	 	 	 	 	 	 	 	
	 	 	 	
	 	 	
	 	 		 	 	 	 		 	 	
	 	
	
	 	 	 	 	 	 	 	
	 	 	 	 	 	
	
	 	 	
	 	 	 	 	 	 	
	 	 	 	 	
	 	
	
	 	 	 	 	 	 	 	
	 	 	 	 	
		
	
	
	 	 	 	 	
	
	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 			
	 	 	
	
	 	 	 	 	 	 	 	
	 	 			
	 	 	
	
	 	 	 	 		 	 	
	
	 	 	
	 	 	 	 	 	 	
	
		
	 	 	 	 	
	
	 	 	
	 	 	 	 	 	
	 	
	 	 	 	 	 	 	 	 	 	
	
	
Schedule 	of Topics:
 
Week Topic Reading/Deadlines 
1 1/24,26 Introduction to groundwater, Hydrologic cycle 1,2 
2 1/31,2/2 Basic fluid mechanics, fluid potential, Darcy’s law. Bernouli chapter,	 
Hubbert	 1940,	 3 
3 2/7,9 Hydraulic properties of geological media: Porosity, 
permeability, heterogeneity and anisotropy.	 
3,	 HW1 due 2/7 
4 2/14,16 Storage. Geology and GW flow. Groundwater Regions 
of MT 
4 
5 2/21,23 Groundwater flow theory: groundwater flow equation, 
boundary conditions, flow nets. boundary value 
problems. 
5 HW2 due 
Groundwater flow theory: Capillarity, relative 
permeability, unsaturated flow, fracture flow 
6,	 Exam I 
7 3/7,9 Regional Groundwater flow: topography and geology 
recharge, discharge, surface water, groundwater 
interactions. 
8	 
8 3/14,16 Groundwater	 Investigations: 	Wells 	and 	drilling, 	flow 	to 	
wells	 
6 2/28,3/2 
7 HW3 due 
9 4/4,8 
10 3/28,30 
Spring break 
Groundwater Investigations: Response of aquifers to 
pumping, aquifer evaluation 
9 (10)	 HW4 due 
11 4/4,6 Groundwater Investigations: Response of aquifers to 
pumping, aquifer evaluation 
11 Exam II 
12	4/11,13 Intro to groundwater modelling. Modelling aquifer 
response. 
Modelling Lab due 
13 4/19,21 Hydrochemistry : Groundwater chemistry, water 
quality. 
16 
14	4/26,28 Groundwater Investigations: Isotope hydrology 20 HW5 due 
15 5/3,5 Hydrochemistry : contaminant	 hydrogeology 22 
Final project	 due 
Final Exam - Thursday May 11th - 8:00 
